and thus becomes, with its inseparable ally, comparative anatomy, the basis of all philosophic zoology; the second division has reference not to the development of the new being, but to the numerous and complex phenomena constituting the conditions upon which that development de- pends, including the various nutritive and defensive provisions by which the embryo is nourished and protected. In the present article, we shall, for the most part, confine ourselves to this latter branch of the inquiry, as being the more interesting of the two to the medical practitioner; it will, however, be proper to notice some points connected with the more comprehensive division of the subject.
posed by so many obstacles, some of which are insuperable, it becomes a point of the first importance to know how far the deductions drawn from the study of the lower animals, can be applied to man. The only mode in which this prime question can be solved, is by considering, in the first place, what are the component parts of the egg in the different classes of the animal kingdom ; and, in the second place, what are the changes consequent upon the fertilization of the ovum. In the prosecution of these inquiries, it will be necessary to enter into details at the hazard of stating facts that are perhaps familiar to some of our readers, but which, notwithstanding their important bearing upon the whole question, have not, in our estimation, received the attention they demand. These preliminary inquiries will, at the same time, form the most natural introduction to the important work of Professor BischofF, to which we design more particularly to direct the attention of our readers.
Touching the essential parts of the ovum, there is no doubt of their universal existence in all animals. By these parts are meant the germinal vesicle together with its macula, and the yelk with its membrane ; these are met with equally in the vertebrata and invertebrata, in the smallest as in the largest eggs. The constant presence of these parts points to their supreme importance; and the progress of modern science, although it leaves the question of the first origin of the embryo in its original obscurity, still enables us to interpret the respective shares which the parts just named take in the subsequent development of the germ. The germinal vesicle, first discovered in 1825 by Purkinje in the cicatricula of the hen's egg, and subsequently and independently by Wharton Jones, Coste, and Valentin, in the ovum of mammals, is, with its contained germinal spot (discovered by Rudolph Wagner), that part of the egg which subsequently, by a process not even yet thoroughly known, becomes transformed into the rudiments of the germ. As to the yelk or vitellus, it takes no direct part either in the primitive formation or in the subsequent growth of the embryo; but it is essential inasmuch as it furnishes, either wholly or for a time, the nutritious matter required for the support and development of the new being.
In the case of all oviparous animals, this relation of the vitellus to the nourishment of the embryo, is immediately apparent; and it will subsequently appear that many important acts -of development, which take place " All theoretical objections are entirely disproved by these direct observations. I have also further shown that there is not the least impediment to the penetration of the spermatozoa into and entirely through the Fallopian tube, the movements of those bodies and the contraction of the tube itself being quite competent to effect such a result. Again, as to the assumed difficulty of the impregnation of an ovum whilst still in the ovarium, they do not exist. I have expressed my conviction that the fluid portion of the semen is the fructifying part, and that the smallest amount of it is sufficient to produce the effect. There is nothing therefore in the way to prevent the semen penetrating through the coverings of the ovary and of the Graafian follicle, till it reaches the ovum; especially if it be recollected that all these envelopes, at the moment when the * Hunter admits three forms of extra-uterine conception, according to the situation of the foetus, namely, ovarian, tubular, and abdominal; it is evident, however, that the latter is owing to the escape of the ovum by rupture or absorption from one or other of the former situations. Hunter justly remarks on the obscurity attending these cases. They are, he says, " extraordinary and seldom happen, and when they do occur, are often attended with so many hindrances to critical investigation, as hardly to allow of thorough or satisfactory In this extract we have no doubt the phenomenon relating to the seat of impregnation are correctly set forth, excepting that it is with us a question, whether, in ovarian conception, the semen does not come into direct contact with the ovum, the Graafian follicle, whilst grasped by the fimbriae of the tube, being as usual ruptured, but the egg, subsequently to the act of fertilization, being by some unknown cause retained within the ovi sac, and there becoming developed.
Although, as we have said, it is not our object to trace the process of development, it will be desirable to notice some of those parts of it, concerning which at present there prevails much uncertainty. One of these relates to the first changes that ensue in the ovum consequent upon its fecundation ; and this should be a subject neither for surprize nor discouragement when the minute size of the objects to be examined are recalled to mind, the ovum of the bitch having, when it quits the Graafian follicle, a diameter not exceeding the or -Jr of a Paris line, whilst that of the germinal vesicle is pretty constantly in the dog TV? anc^ of its macula of a line. Those of our readers who have kept up with the progress of modern embryology, will recollect that all investigators are agreed in attributing to the minute vesicula germinativa, and even to its spot or nucleus, some predominating influence in the first acts of development: it is even thought and apparently proved, that the basis of the embryo is produced by the direct operation of this fundamental element of the ovum. But, although there is this accord with reference to the supreme importance of the Purkinjean vesicle, there is the greatest discrepancy as to its mode of action. These conflicting views may, however, be referred to two hypothe-Cleavage of the Yelk.
[ fig. 48 , A.) In the beginning, the tufts of the chorion can, after a slight maceration, be readily drawn out of the apertures; in a short time, however, this cannot be so easily effected, but" (and to this point we would direct the particular attention of our readers) "we can now much more readily accomplish a separation of the whole swollen part of the mucous membrane of the uterus, which remains attached to the ovum ; the separation of this layer takes place so much the easier as the egg is more developed. Thus is formed the placenta of the dog. If a section of the mucous membrane be made at the zonular swollen place above described, it will be found that the swelling consists partly of a succulent infiltration of the whole tissue, but more especially of the above described uterine glands greatly developed : the small apertures noticed above as being seen on the free surface are the orifices of these glands, into which sink the tufts of the chorion."
Although the subsequent changes are difficult to decipher with accuracy there is no room to doubt that they consist essentially of the continued progress of the same disposition ; that is to say, the uterine glands increase more and more, and with them the tufts of the chorion, which, sending off numerous lateral branches and offsets, project into them as into sheaths. The umbilical blood-vessels of the fetus ramify in the tufts, the arteries passing over into the veins in loops ; and in a similar manner the bloodvessels of the mother expand themselves between the uterine glands, All this shows that the contraction of the uterus is the essential means employed by Nature to prevent the loss of blood on the separation of the placenta, so far as the uterine veins are concerned. The mode in which arterial hasmorrhage is guarded against, is not so well understood.
The forcible contraction of the muscular uterine walls is doubtless one cause ; and probably the remarkable coils described by the uterine arteries at the place of their entrance into the placenta, by inducing an elastic retraction after laceration, may, by aiding the other known means adopted by nature in the spontaneous suppression of hajmorrhage, be another influential circumstance, especially as regards vessels of the moderate magnitude of the " curling arteries."
The exact mode in which these last-named arteries end in the commencing branches of the uterine veins implanted in the placenta, is not known; but it cannot be doubted there is a direct continuity between the two sets of vessels. It is also certain that the arrangement and character both of the uterine and umbilical blood-vessels are such as to retard, in a remarkable degree, the velocity of the circulation; in the former vessels, owing to the great magnitude of the veins or sinuses as they are called ; and in the latter, in consequence of the very interesting disposition of the capillaries lodged within the tufts of the chorion, and so admirably described and defined by Professor E. H. Weber, and, independently, by Mr. Dalrymple. The principal peculiarity of these umbilical capillaries is their great number, in proportion to the stems with which they are connected; a disposition which has an influence in diminishing the rapidity of the blood's current, both by enlarging the aggregate space through which it flows in passing from the arteries into the capillaries, and also by increasing the amount of friction owing to the minute size of the individual channels. It will not be superfluous to state, that the mechanical arrangement of the uterine arteries penetrating the convex surface of the placenta, and of the umbilical arteries entering by the concave surface of that organ, both being very much coiled, especially the former, is such as must further concur in retarding the placental circulation.
The general result of all these elaborate arrangements is to allow time for that important reciprocal interchange of materials between the maternal and foetal blood, which has already been alluded to, and on which the nourishment of the foetus depends. 
